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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb 
structure excellent in durability hard to generate the 
crack caused by heat stress when used. 
SOLUTION: The honeycomb structure is constituted by 
integrally joining a plurality of honeycomb segments 1, 
each of which comprises a honeycomb structure having 
a large number of through-holes partitioned by partition ^ 
walls axially piercing therethrough, along the surfaces 
parallel to the axial direction X of the honeycomb 
segments 1. This honeycomb structure has such a cross 
section that the shortest distance (L1) from the center of 
gravity of the cross section vertical to the axial direction 
X of the honeycomb structure to the joined part 5 of the 
honeycomb segments on the cross section is not more 

than 1/1 0 of the maximum distance (L2) from the center of gravity of the cross section 
outer periphery 9 of the honeycomb structure on the cross section. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the honeycomb structure object which was [ that it is 
hard to generate a crack especially at the time of use ] excellent in endurance about the honeycomb 
structure object used for the exhaust gas purge of bumers, such as heat engines, such as an internal 
combustion engine, or a boiler, the reformer of hquid fuel or gaseous fuel, etc. 
[0002] 

[Description of the Prior Art] Conventionally, the honeycomb structure object is used for the exhaust 
gas purge of bumers, such as heat engines, such as an internal combustion engine, or a boiler, the 
reformer of Uquid fuel or gaseous fuel, etc. Moreover, in order to carry out uptake removal of the 
particulate matter contained in dust-containing fluid like the exhaust gas discharged from a diesel power 
plant, using a honeycomb structure object is known. 

[0003] It was exposed to a temperature change with rapid exhaust gas, or local generation of heat, and 
was easy to produce uneven temperature distribution inside, and the honeycomb structure object used 
for such the purpose had the problem of a crack occurring owing to it. When used as a filter which 
carries out uptake of the particulate matter under exhaust air of a diesel power plant especially, to 
remove and reproduce was required, and since local elevated-temperature-ization was not avoided in this 
case, it is easy to generate big thermal stress, and was easy to bum the collected carbon particle and to 
generate a crack. 

[0004] Moreover, creating a honeycomb structure object is known by joining two or more honeycomb 
segments 1, as a honeycomb structure object is enlarged by the purpose of use, therefore it is shown in 
drawing 12 . The device which reduces the thermal stress generated also in this case is required. 
[0005] As a policy which reduces thermal stress, the manufacture approach of the honeycomb structure 
object which joins much honeycomb objects to the conventional, for example, U.S. Pat. No. 4335783, 
official report with discontinuous cement is indicated. 

[0006] Moreover, after carrying out extrusion molding of the matrix segment of the honeycomb 
structure which consists of a ceramic ingredient to JP,61-51240,B, processing the periphery section after 
baking and making it smooth, it is substantially [ as a matrix segment ] the same, and the thermal-shock- 
resistance rotation accumulation type at which the difference of an thermal expansion coefficient applies 
and calcinates [ the mineral composition after calcinating to the joint ] the ceramic cement which 
becomes with 0.1% or less in 800 degrees C is propose. 

[0007] Moreover, the ceramic honeycomb structure object which similarly joined the honeycomb 

segment of cordierite to the SAE paper 860008 in 1986 into cordierite cement is indicated. 

[0008] The ceramic honeycomb structure object which furthermore pasted up the honeycomb ceramic 

member on JP,8-28246,A by the nature sealant of elasticity which consists of the inorganic fiber which 

is each other interwoven with in three dimensions at least, an inorganic binder, an organic binder, and an 

inorganic particle is indicated. 

[0009] 
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[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the honeycomb 
structure object excellent in the endurance which the crack by the thermal stress at the time of use 
cannot generate easily. 
[0010] 

[Means for Solving the Problem] This invention is found out by the examination from a completely 
different direction from the above-mentioned conventional technique, it reduces the thermal stress at the 
time of use by constituting a honeycomb structure object so that a joint may pass near the center of 
gravity on the vertical section to the shaft orientations of a honeycomb structure object, and it is based 
on having found out making a crack hard to generate: Namely, two or more honeycomb segments which 
consist of honeycomb structure which has the circulation hole of a large number penetrated to the shaft 
orientations divided by the septum this invention It is the honeycomb structure object which is joined in 
respect of being parallel to the shaft orientations of this honeycomb segment, and it comes to unify. The 
minimum distance (LI) from the center of gravity in the vertical section to said shaft orientations of said 
honeycomb structure object to the joint of the honeycomb segment on said cross section The honeycomb 
structure object characterized by having the cross section which is 1/10 or less [ of the maximum 
distance (L2) from the center of gravity on said cross section to the periphery of the honeycomb 
structure object on said cross section ] is offered. 

[001 1] In this invention, the center of figure of a field perpendicular to the shaft orientations of a 
honeycomb structure object is meant as "the center of gravity on a cross section." Moreover, the "shaft 
orientations" in this invention means a circulation hole and a parallel direction (the direction of X of 
drawing 1 ). As long as there is no publication with special ** "a cross section" in below, the vertical 
section to the shaft orientations of a honeycomb structure object is meant. 
[0012] 

[Embodiment of the Invention] Hereafter, although the gestalt of operation of the honeycomb structure 
object of this invention is explained according to a drawing, this invention is not limited to these 
embodiments. 

[0013] Drawing 1 shows one gestalt of the honeycomb structure object of this invention. It is joined 
with cement in respect of two or more honeycomb segments 1 of the honeycomb structure object of this 
invention being parallel to shaft orientations (X), and the joint 5 is formed. 

[0014] Drawing 2 shows the relation of the center of gravity 7 and joint 5 on the cross section of the 
honeycomb structure object of drawing 1 . The important description of this invention is that the longest 
distance (L2) of the center of gravity 7 and periphery 9 on a cross section is [ 1/10 or less ] desirable, 
and the minimum distance (LI) of the center of gravity 7 on a cross section like shown in drawing 2 and 
a joint 5 is 1/40 or less fiirther more preferably 1/30 or less still more preferably 1/20 or less. As most 
preferably shown in drawing 3 , it is that LI passes along 0 and a joint 5 passes along a center of gravity 
7. Thus, by passing along a center-of-gravity 7 top most preferably near the center of gravity 7 on a 
cross section, the thermal stress of the central-in joint 5 part at the time of use or playback is opened 
wide, the stress level of the whole honeycomb structure object falls, and generating of a crack is 
controlled, the near center of gravity [ set to this invention and / intersection 161 of a joint 5 ] on a cross 
section ~ it is still more desirable when it is on a center of gravity preferably. 
[0015] Without being limited, especially the cross-section configuration of the honeycomb structure 
object in this invention can take various kinds of configuration and various magnitude, such as a circle, 
an ellipse, and a ball-race truck, as shown in drawing 6 (a) - (e), drawing 7 (f) - (i) drawing 8 (j) - (1) and 
drawing 9 (m) - (o), drawing 10 and drawing 1 1 (q), and (r). Also in these configurations, as shown in 
drawing 6 - drawing 1 1 , when a joint passes near the center of gravity, the thermal stress near the 
medial axis at the time of use is opened wide, the stress level of the whole honeycomb structure object 
falls, and generating of a crack is controlled. In addition, it cannot be overemphasized that the dimension 
in drawing 7 - drawing 9 is put in for reference, and the honeycomb structiire object of this invention is 
not limited to these dimensions. 

[0016] Although the number of the honeycomb segments contained in the honeycomb structure object in 
this invention is freely changeable with the magnitude of a honeycomb structure object etc., it is at least 
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two or more, and is five or more still more preferably three or more preferably. 

[0017] The honeycomb segment 1 of this invention has the circulation hole 13 of a large number which 
it is divided by the septum 1 1 shown in drawing 4 (a) and drawing 4 (b), and are penetrated to shaft 
orientations (the direction of X). As for the cross-section configuration (eel configuration) of the 
circulation hole 13, it is desirable that it is either of the viewpoint on manufacture to triangles, squares, 
hexagons, and corrugated configurations. In addition, although the septum 1 1 and the circulation hole 13 
are shown in on top [ a part of ] at drawing 4 (a) and drawing 4 (b), a septum 1 1 and the circulation hole 
13 exist in the whole top face in fact. 

[0018] The number of tiie eel consistencies of the eel formed by the septum, i.e., the circulation hole per 
unit area on a cross section, (eel) has desirable 6-2000 eel / square inch (0.9 - 31 1 eel / cm2), and its 50- 
400 eel / square inch (7.8 - 62 eel / cm2) are still more desirable, a eel consistency - 6 eels / square - if 
it becomes under an inch (0.9 eels / cm2) ~ the reinforcement as a honeycomb segment - and effective - 
- if GSA (geometric surface area) runs short and 2000 eel / square inch (311 eels / cm2) is exceeded, 
pressure loss in case gas flows will become large. 

[0019] The thickness of the septum 1 1 of the honeycomb segment 1 has desirable 50-2000 micrometers, 
a honeycomb segment is effective when the reinforcement as a honeycomb segment runs short if the 
thickness of a septum is set to less than 50 micrometers, and it exceeds 2000 micrometers - while GSA 
falls, pressure loss in case gas flows becomes large. 

[0020] Although there is especially no limit in the cross-section configuration of a honeycomb segment, 
it is desirable to double the configuration of the outermost honeycomb segment with the configuration of 
a honeycomb structure object by making the shape of a square into the shape of a basic form. Moreover, 
as shown in drawing 4 (a), each honeycomb segment can also be made into a sector-like cross-section 
form. 

[0021] In this invention, although it is desirable to consist of at least one sort of ceramics chosen from 
the group which becomes from viewpoints, such as reinforcement and thermal resistance, from 
cordierite, a muUite, an alumina, a spinel, silicon carbide, silicon nitride, lithium aluminium silicate, 
aluminum titanates, and such combination, a Fe-Cr-aluminum system metal, or metals Si and SiC as for 
the principal component of a honeycomb segment, the silicon carbide with high thermal conductivity is 
desirable at especially the point of being easy to radiate heat. Here, a "principal component" means 
constituting more than 80 mass % of a honeycomb segment. 

[0022] In this invention, although a joint 5 is formed by joining honeycomb segments, the thickness of a 
joint 5 is 0.5-2.0mm most preferably 0.5-3.0mm still more preferably 0.5-6.0mm. If the thickness of a 
joint is too thin, in case it will join, it becomes insufficient [ reinforcement ], and pressure loss becomes 
large, when the thickness of a joint was too thick and gas flows. 

[0023] The principal component of the cement which forms a joint can be chosen from ingredients 

desirable as a principal component of the above-mentioned honeycomb segment. 

[0024] Moreover, in this invention, when a honeycomb segment and cement consist of metals Si and 

SiC, it is desirable that Si content specified by Si/(Si+SiC) of a honeycomb segment is five to 50 mass 

%, and it is still more desirable that it is ten to 40 mass %. It is because effectiveness heat-resistant 

[ which is the description of SiC ], and high temperature conductive will not be acquired under by 5 

mass % if there is no effectiveness of Si addition and 50 mass % is exceeded. 

[0025] In this case, Si content specified by Si/(Si+SiC) of cement is equivalent to the honeycomb 

segment joined, and it is desirable than it that it is ten to 80 mass %. If Si content cannot maintain 

bonding strength under by the EQC but exceeds 80 mass % compared with a honeycomb segment, the 

oxidation resistance in an elevated temperature will become inadequate. 

[0026] When it is going to use the honeycomb structure object of this invention for reforming of 
purification of the exhaust gas of burners, such as heat engines, such as an intemal combustion engine, 
or a boiler, liquid fuel, or gaseous fuel as catalyst support, it is desirable to make a honeycomb structure 
object support the metal which has a catalyst, for example, catalyst ability. It is desirable for Pt, Pd, and 
Rh to be mentioned and to make a honeycomb structure object support at least one of sorts of these as a 
metaled typical thing which has catalyst ability. 
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[0027] On the other hand, when it is going to use the particulate matter contained in the honeycomb 
structure object of this invention in dust-containing fluid like the particulate filter for diesel power plants 
for the filter for carrying out uptake removal, as for each honeycomb segment, it is desirable to have the 
structure which the septum of a circulation hole has filtration ability, stops one edge about a 
predetermined circulation hole, and comes to stop the other-end section about a residual circulation hole. 

[0028] If aeration of the dust-containing fluid is carried out fi-om the end side of the honeycomb 
structure object which consists of such honeycomb segments, dust-containing fluid will flow into the 
interior of a honeycomb structure object fi-om the circulation hole by which the edge by the side of the 
end side concerned is not stopped, will pass the septum of the porosity which has filtration ability, and 
will go into other circulation holes by which the other end side side of a honeycomb structure object is 
not stopped. And in case this septum is passed, the particulate matter in dust-containing fluid is caught 
by the septum, and the fluid after the purification from which particulate matter was removed is 
discharged from the other end side of a honeycomb structure object. 

[0029] In addition, if the caught particulate matter accumulates on a septum when using the honeycomb 
structure object of this invention as a filter, since blinding will be started and the fiinction as a filter will 
fall, combustion removal of the particulate matter is carried out, and it is made to reproduce a fiher 
fimction by heating a honeycomb structure object with heating means, such as a heater, periodically. In 
order to promote combustion of the particulate matter at the time of this playback, a honeycomb 
structure object may be made to support the above catalysts. 

[0030] Next, although the manufacture approach of the honeycomb structure object of this invention is 
explained, the manufacture approach of the honeycomb structure object of this invention is not limited 
to these. As raw material powder of a honeycomb segment, the mixed powder of the above-mentioned 
suitable ingredient, for example, SiC powder, and metal Si powder is used, a binder, for example, 
methyl cellulose, and hydroxypropoxyl methyl cellulose are added to this, a surfactant and water are 
added further, and a reversible plastic matter is produced. Each honeycomb segment is fabricated so that 
the thickness of a septum may be 0.3mm, eel consistencies may be 31 eels / cm2 and the assembly back 
may serve as structure of drawing 1 by extrusion molding in this plastic matter. 
[0031] It dries, after assembling to one by applying the cement of the same presentation as a plastic 
matter to the part which is equivalent to the joint 5 of drawing 1 after desiccation in the honeycomb 
segment of these plurality at microwave and hot blast, and joining each honeycomb segment to it. The 
honeycomb structure object of this invention can be acquired by carrying out heating cleaning for 
example, in N2 ambient atmosphere, being in inert atmospheres, such as Ar, after that, and calcinating 
the desiccation object after the acquired assembly. 

[0032] In this invention, in order that the plate of the predetermined thickness which formed cement in 
the predetermined plane of composition with cement besides the approach of applying directly as 
mentioned above as an approach of joining a honeycomb segment may be used, a honeycomb segment 
and a honeycomb segment may be joined with this plate and the cement which applied and this may 
secure predetermined thickness, it is a desirable approach. 

[0033] The honeycomb structure object by which one end face of the circulation holes was stopped can 

be manufactured by the same raw material as a honeycomb segment stopping an end face alternately, 

after manufacturing a honeycomb structure object by the above-mentioned approach. 

[0034] Thus, the approach which this contractor usually performs is sufficient as the method of making 

the manufactured honeycomb structure object support a catalyst, for example, it can carry out the wash 

coat of the catalyst slurry, and can make a catalyst support by drying and calcinating. 

[0035] 

[Example] Hereafter, although this invention is fiirther explained to a detail based on an example, this 
invention is not limited to these examples. 

[0036] (Example 1) As a raw material, the mixed powder of SiC powder 75 mass % and metal Si 
powder 25 mass % was used, methyl cellulose and hydroxypropoxyl methyl cellulose, a surfactant, and 
water were added to this, and the reversible plastic matter was produced. The honeycomb segment 
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whose die length whose eel consistencies the thickness of a septum is 0.30mm and are 300 eels / square 
inch (46.50 eels / cm2), and one side is 55mm was fabricated by carrying out extrusion molding of this 
plastic matter. 

[0037] After drying the honeycomb segment of these plurality by microwave and hot blast, by joining 
using the mixture of ceramic fiber, ceramic powder, and an organic and inorganic binder as cement 
Afler having the cross-section configuration of drawing 3 and assembling the cylindrical honeycomb 
structure object diameter [ of 144mm ] x height of 153mm and whose thickness of a joint 5 are 1mm, it 
dried and degreased at about 400 degrees C among N2 ambient atmosphere, and it was calcinated at 
about 1550 degrees C in Ar inert atmosphere after that, and the ceramic structure was obtained. 
[0038] (Example 1 of a comparison) Except that it was made to be shown in the location of a joint 5 at 
drawing 12 , the honeycomb structure object was acquired by the same approach as an example L 
[0039] The mat non-expanded made from a ceramic is wound around the periphery section of the 
honeycomb structure object acquired in the example 1 and the example 1 of a comparison as grasping 
material. (Playback trial 1) After pushing into the can for cannings made from SUS409 and considering 
as the canning structure, The combustion gas containing the soot generated by combustion of diesel fuel 
gas oil By making it flow from the lower limit side (base in drawing 1 and drawing 12 (not shown)) of a 
honeycomb structure object, and making it flow out from an upper limit side (top face in drawing 1 and 
drawing 12 ) Once having carried out uptake of the soot to the honeycomb structure inside of the body 
and then cooling radiationally to a room temperature, the filter playback trial which carries out 
combustion removal of the soot was carried out by making the combustion gas which contains the 
oxygen of a fixed rate at 650 degrees C from the lower limit side of a honeycomb structure object flow. 
[0040] The existence of the crack initiation of the honeycomb structure object after a filter playback trial 
at the time of changing uptake soot weight (the amount of soots) from 10 g/1 (liter) to 16 g/1 was 
checked visually. A result is shown in Table 1 . As for the honeycomb structure object with which, as for 
the honeycomb structure object acquired in the example 1, the amount of soots was obtained in the 
example 1 of a comparison to a crack having not occurred to 14 g/1, generating of a crack was seen for 
the amount of soots by 12 g/1. 
0041] 



[Table 1 
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LI 


L2 


L1/L2 










(mm) 


(mm) 




10g/l 


12g/l 


14g/l 


16g/l 




0 


72 


0 












275 


72 


1/2.6 


»L 









[0042] (Examples 2-6) (playback trial 2), 

The center of gravity and joint on a cross section were shifted a little, and except having set the 
minimum distance LI to 1.80, 3.60, 7.20, and 10,8 or 14.4mm respectively, the honeycomb structure 
object was created by the same approach as an example 1, and it was tested by the same approach as the 
playback trial 1. A result is shown in Table 2. 
[0043] 
[Table 2] 
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72 
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72 
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144 


72 


1/5 


ML 


ML 







[0044] As shown in Table 2, when L1/L2 became 1/10 or less, the amount of soots (the amount of 
marginal soots) which a crack does not generate increased. 

[0045] Four finite element models shown in simulation drawing 13 of thermal stress - drawing 16 were 
created, and the result of having calculated the thermal stress when giving the temperature distribution at 
the time of a playback trial by numerical analysis was shown in drawing 17 . The numerical analysis of 
temperature distribution performed count at the time of passing 650-degree C gas, after the amount of 
soot of 14 g/1 had adhered to homogeneity in support. Moreover, the actual measurement of the sample 
of an example 1 was used for the ingredient physical-properties value in finite element analysis. 
[0046] A model 1 ( drawing 13 ) and a model 3 ( drawing 15 ) are models with which a center of gravity 
is located in the cross-section center section of the honeycomb segment, and L1/L2 are 1/3.1 and 1/4.1 
respectively. As for a model 2 ( drawing 14 ) and a model 4 ( drawing 16 ), a joint passes along a center 
of gravity, namely, LI is the model of 0. Drawing 17 which shows the result of simulation shows that 
the thermal stress of the structure (models 2 and 4) of this invention is lower than the thermal stress of 
the other structure (models 1 and 3). 
[0047] 

[Effect of the Invention] As explained above, according to the honeycomb structure object of this 
invention, at the time of use, the thermal stress at the time of the playback which local heat tends 
[ especially ] to generate can be reduced, and the effectiveness that generating of a crack can be 
prevented as a result is done so. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



9/4/07 



. JP,2002-273130,A [CLAIMS] 



Page 1 of 1 



♦NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more honeycomb segments which consist of honeycomb structure which has the 
circulation hole of a large number penetrated to the shaft orientations divided by the septum It is the 
honeycomb structure object which is joined in respect of being parallel to the shaft orientations of this 
honeycomb segment, and it comes to unify. The minimum distance (LI) from the center of gravity in the 
vertical section to said shaft orientations of said honeycomb structure object to the joint of the 
honeycomb segment on said cross section The honeycomb structure object characterized by having the 
cross section which is 1/10 or less [ of the maximum distance (L2) from the center of gravity on said 
cross section to the periphery of the honeycomb structure object on said cross section ]. 
[Claim 2] The honeycomb structure object according to claim 1 with which said minimum distance (LI) 
is characterized by being 1/20 or less [ of said maximum distance (L2) ]. 

[Claim 3] The honeycomb structure object according to claim 1 or 2 characterized by the principal 
component of said honeycomb segment consisting of at least one sort of ceramics chosen from the group 
which consists of cordierite, a muUite, an alumina, a spinel, silicon carbide, silicon nitride, Hthium 
aluminium silicate, aluminum titanates, and such combination, a Fe-Cr-aluminum system metal, or 
metals Si and SiC. 

[Claim 4] A honeycomb structure object given in claim 1 to which said honeycomb segment is 
characterized by supporting the catalyst thru/or any 1 term of 3. 

[Claim 5] The honeycomb structure object according to claim 4 with which said catalyst is characterized 
by being at least one sort in Pt, Pd, and Rh. 

[Claim 6] A honeycomb structure object given in claim 1 to which the cross-section configuration of 
said circulation hole of said honeycomb segment is characterized by being a triangle, a square, or the 
hexagons thru/or any 1 term of 5. 

[Claim 7] It is a honeycomb structure object given in claim 1 to which said each honeycomb segment is 
characterized by having the structure which said septum of said circulation hole has filtration abiUty, 
stops one edge about a predetermined circulation hole, and comes to stop the other-end section about a 
residual circulation hole thru/or any 1 term of 6. 

[Claim 8] The honeycomb structure object according to claim 7 characterized by being used as a filter 
which carries out uptake removal of the particulate matter contained in dust-containing fluid. 
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